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Description 

FIELD OF THE INVENTION 

The present invention relates to mobile station locat- 
ing and handoff in a cellular mobile radiotelephone sys- 
tem and more particularly to such a system employinq 
alternative handoff criteria. 

BACKGROUND OF th E INVENTION 

In a cellular mobile radiotelephone system, a collec- 
tion of cells or radio base stations each having a speci- 
fied coverage area is controlled to provide duplex radio 
communications with a large number of mobile stations 
throughout a geographical area. The coverage areas or 
cells of the individual base stations overlap to provide 
continuous coverage. Responsibility for mobile stations 
in overlapping areas is assigned based on various crite- 
ria to define in effect a patchwork of non-overlapping 
contiguous cells, typically illustrated as hexagons The 
base stations are linked to a mobile switching center 
which .s in turn linked to the public telephone system to 
allow the radiotelephone system to function as an exten- 
sion of the conventional telephone system. 

For a call connection to or from a mobile station to 
remain uninterrupted as the mobile station travels from 
cell to cell, responsibility for handling the call connection 
must be "handed-off ' from one cell to another. To accom- 
plish such handoff, a procedure must be provided for lo- 
cating the mobile station, or tracking its position in rela- 
tion to cell boundaries. 

Various methods are known for locating mobile sta- 
tions in a mobile radiotelephone system. Two such meth- 
ods of particular importance involve signal strength mon- 
itoring and -path-loss" monitoring, respectively. In e g 
US patent 4,670,906, path-loss is mentioned and calcu- 
lated by means of signal strength measurements and 
used in connection with methods to select one or more 
base stations which are included in a primary station In 
this patent also signal strength measurements only are 
mentioned and in connection with locating a remote sta- 
tion. The methods described in this patent, however do 
not mention any choice between signal strength meas- 
urements and path-loss as a criterion to locating and to 
handover. 

Another US-patent 4,718,081 describes methods to 
minimize wrong hand-offs in a cellular radio telecommu- 
nication system by making field strength measurements 
at a number of hand-off candidate cells and also at cells 
neighbouring those candidate cells. This known metod 
uses field strength measurements only in order to deter- 
mine the weighted average and path-loss is not men- 
tioned as an alternative to determine the weighted aver- 
age of the measured field strength from the various base 
stations. 

Signal strength and path loss are related but distinct 
quantities. Signal strength is a measure of the power of 



a received radio frequency signal. Path loss is a measure 
of the decrease in power of a radio frequency signal dur- 
ing transit of the signal from transmitter to receiver Path 
loss may be calculated from signal strength if transmis- 
5 sion power is known. 

Most present-day mobile radiotelephone systems 
use s.gnal strength to determine the location ol mobile 
stations. When the signal strength of a mobile station 
falls below a specified threshold, for example, the mobile 
io station is assumed to have passed beyond the bounda- 
ries of the currently-responsible cell. The mobile station 
is determined to have entered the neighboring cell that 
registers the highest signal strength for the mobile sta- 
tion. 

?s One mobile radiotelephone system, the GSM sys- 
tem, is known to use path loss for locating the position 
of mobile stations and enjoys several important advan- 
tages over position locating techniques using signal 
strength, see e.g. GSM specification 05.08, Version 
3 2 0 Appendix A. page 25. By providing that a mobile 
station is always associated with the cell that results in 
the lowest path loss forthat connection, communications 
may be achieved using the least possible power Also 
base station transmission powers may be adjusted (for 
example increasing the power of a base station experi- 
encing problems being properly received by mobile sta- 
tions) without affecting cell boundaries as would happen 
using signal strength. Also, using path loss instead of sig- 
nal strength, uniform cell boundaries are applicable to 
mobile stations transmitting at different power levels Us- 
ing signal strength, a call connection with a mobile sta- 
tion transmitting at high power will be maintained at a 
greater distance than a call connection with a mobile sta- 
tion transmitting at a lower power such that the effective 
cell size is different for mobile stations of different power 

CI3SSSS. 

The use of path loss alone to locate mobile stations 
may in some instances, however, be disadvantageous 
, for example, an established call connection enjoys lit- 
tle or no signal-strength margin (excess signal strength 
above the bare minimum required to sustain communi- 
cations), and if a different criterion than signal strength 
is used to determine the need for handoff, then the call 
connection may be interrupted when its signal strength 
margin has been exhausted without a handoff having 
been arranged. The foregoing class of calls may be re- 
ferred to as being signal-strength limited, or •carri- 
er-to-noise" (C/N) limited. When a call connection is not 
C/N limited, the path loss criterion may be advanta- 
geously employed. Such calls are more susceptible to 
interference from other calls than to low signal strength 
and may be referred to as "carrier-to-interference" (C/l) 
limited The path loss criterion minimizes interference by ~ 
assuring that the greatest possible amount of radiated 
« energy reaches its intended destination. 

What is needed, then, is a mobile radiotelephone 
system that takes advantage of the benefits of using path 
loss to make locating and handoff decisions, including 
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the benefits of power conservation, low interference, and 
fixed cell boundaries, and that at the same time avoids 
the disadvantages associated with the use of path loss, 
including possible call connection interruption and loss 
of the call. 

SUMMARY OP THE INVENTION 

In a cellular mobile radiotelephone system having a 
plurality of cells providing radio coverage by a plurality 
of base stations and having a plurality of mobile stations, 
the location of a mobile station with respect to cell bound- 
aries is identified using measurements, performed at the 
mobile station or at selected cells, of transmissions from 
the ceils or transmissions from the mobile stations. When 
a cell is found that meets a specified standard with re- 
spect to a call connection in progress according to a first 
radio-signal criterion, a handoff candidate cell is selected 
according a second different radio-signal criterion. When 
no cell is found that meets the specified standard, a cell 
is selected according to the first radio-signal criterion. 
Handoff to the selected cell is attempted if that cell is not 
presently handling that call. More particularly, the first ra- 
dio-signal criterion may be signal strength and the sec- 
ond radio-signal criterion may be path loss. When a cell 
is found that meets the signal-strength criterion, the cell 
is determined to have sufficient signalstrength margin 
so that the path loss criterion may be used instead. As 
mentioned above, use of the path loss criterion has the 
advantages of conserving power, reducing interference, 
and allowing effective cell boundaries to remain fixed. 
When no cell is found that meets the signal-strength cri- 
terion the call connection is determined to be sig- 
nal-strength limited such that the signal strength criterion 
is used to select the cell having the greatest signal 
strength. 

A method of ranking cells at call handoff in accord- 
ance with the invention is defined as in claim 3, and meth- 
ods of locating a mobile station for two different signal 
power levels according to the invention is defined in 
claims 4 and 5, respectively. 

RRIEF DESCRIPTION OF T HE DRAWINGS 

These and other features and advantages of the in- 
vention will be readily apparent to one of ordinary skill in 
the art from the following written description, used in con- 
junction with the drawings, in which: 

Figs. 1a through le are geometrical illustrations for 
explaining the disadvantages associated with decid- 
ing handoff on the basis of path loss only; 
Fig. 2 is a block diagram of a mobile station portion 
of a mobile radiotelephone system; 
Fig. 3 is a block diagram of a base station portion of 
a radio telephone system; 

Fig. 4 is a representation of a communications for- 
mat between the mobile station of Fig. 2 and the 
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base station of Fig. 3; 

Fig. 5, including Figs. 5a and 5b, is a flowchart rep- 
resentation of a locating operation performed by the 
cellular radiotelephone system; 
Fig. 6 is a flowchart showing in greater detail a por- 
tion of the locating operation of Fig. 5; and 
Fig. 7 is a representation of a cell list prepared 
according to the steps of Fig. 6 and used to decide 
handoff according to the present invention. 

DETAILED DFSCRIPTION O F THE PREFERRED 
EMBODIMENTS 

The principle underlying the present invention may 
best be understood with reference to Fig.. 1e. For ease 
of explanation, however, different features of Fig. 1e will 
first be explained separately with reference to Figs. 

1a-1d. ■ . 

Fig. 1a illustrates two base stations BS, and BS 2 m 
a cellular mobile radiotelephone system. The base sta- 
tions are located along an imaginary line, the line seg- 
ment extending between the two base stations being bi- 
sected by a transverse imaginary line. Every point along 
the transverse imaginary line is equi-distant from base 
stations BS t and BS 2 . Since path loss is mainly a func- 
tion of distance, the path loss PL, experienced by a sig- 
nal transmitted from base station BS, is equal to the path 
loss PL2 experienced by a signal transmitted from base 
station BS 2 at all points along the transverse line. If the 
ceils to be covered by base stations BS n and BS 2 were 
to be of equal size (considering handoff), then the trans- 
verse line would form the boundary between cell 1 and 
cell 2 according to the path loss criterion. 

It is often convenient, however, to have adjacent 
cells such as cell 1 and cell 2 be of diff erent sizes. There- 
fore, instead of defining the boundary between cell 1 and 
ceil 2 as the equal-pathloss transverse line in Fig. 1a, the 
boundary may be defined as shown in Fig. 1b by a curve 
I along which the magnitude of the difference in dB be- 
tween the path loss PL, experienced by a signal trans- 
mitted from base station BS n and the path loss PL> ex- 
perienced by a signal transmitted from base station BS 2 
is a constant K. This curve will have the shape of a circle. 

In general, the signal strength of a signal transmitted 
from a base station will be equal at all points an equal 
distance from the base station, i.e., along a circle. In Fig. 
1 c, two such equal-signal-strength circles are drawn with 
respect to base station BS, and two corresponding 
equal-signal-strength circles of corresponding size are 
drawn with respect to base station BS 2 . The smaller of 
the circles may be said to represent a sufficient signal 
level at which a call may be received with good quality. 
The larger of the circles may be said to represent a min- 
imum signal level at which a call may be received but 
with barely acceptable quality. As noted previously in re- 
lation to Fig. 1a, path loss between the two cells is equal 
along a transverse line bisecting the line segment joining 
base stations BS, and BS 2 . Assuming the transmission 
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power PWR1 of base station BS, is the same as the 
transmission power PWR2 of base station BS 2 . then the 
signal strength SS1 of a signal transmitted from base sta- 
tion BS, is also equal to the signal strength SS2 of a sig- 
nal transmitted from base station BS 2 along the same 
transverse line. In such a situation, whether the cell 
boundary is defined according to a path loss criterion or 
a signal strength criterion, the result will be the same 

To make adjacent cells different sizes according'to 
the signal strength criterion, however, the transmission 
powers of the respective base stations must be scaled 
accordingly instead of being equal. Fig. 1d illustrates the 
case where transmission power PWR1 on base station 
1 ,s less 103,1 the transmission power PWR2 of base 
station BS 2 . As a result, the radius of thecircle IVdefininq 
a sufficient signal level with respect to base station BS, 
is less than the radius of a corresponding circle VI defin- 
ing a sufficient signal level with respect to base station 
BS 2 . Likewise, the radius of the circle V defining a mini- 
mum signal level with respect to base station BS, is less 
than the radius of the corresponding circle VII defining a 
minimum signal level with respect to base station BS, 
The distance between the circles IV and V is therefore 
proportionally shorter than the distance between the cir- 
cles VI and VII. Equal signal strengths between the two 
cells no longer occur along a straight line as in Fig 1c 
but along a smooth curve III drawn through the intersec- 
tions of corresponding ones of the circles 

Referring now to Fig. le, the disadvantage of using 
path loss only as the main criterion for deciding handoff' 
will be explained. Fig. 1e is a composite of Figs. 1b and 
1d, hence the description of those figures will apply 
equally with respect to Fig. le. For completeness, how- 
ever portions of the previous description will be repeat- 
ed. Reference numerals BS, and BS 2 designate respec- 
tive base stations located along a median represented 
by a vertical dashed line. The distance by which the base 
stations are separated is bisected by a horizontal dashed 
line. Since path loss, in an idealized environment and 
assuming that frequency is kept constant, is essentially 
only a function of distance, the horizontal dashed line 
represents an equi-path loss line with respect to base 
stations BS, and BS 2 . 

It is useful, however, to define with respect to base 
stations BS, and BS 2 cells having different sizes The 
curve I therefore represents the collection of points 
whose distance f rom base station BS 2 divided by the dis- 
tance to base station BS, is a constant, resulting in a 
measured path loss from those points to base station 
BS 2 that is X dB greater than the path loss from those 
points to base station BS, With respect to both base sta- 
tions BS, and BS 2 is also defined a pair of concentric 
circles (IV, V, VI, and VII) representing the distance at 
which a mobile station signal can be received by a mobile 
station with "sufficient- and -minimum" signal levels re- 
spectively. A sufficient signal level is one at which a call 
may be received with good quality. A minimum signal lev- 
el is one at which a call may be received but with barely 



acceptable quality - at any lower signal level, the call 
cannot be continued. As noted previously, the actual 
Physical coverage of the two base stations overlaps with 
the choice between base stations in the overlapping ar- 
eas B, C. D being governed by the handoff decision proc- 
©ss. 

The two pairs of concentric circles IV, V, and VI VII 
and the curve I may be used to identify regions having 
w 25? S'° S ' 9nal characteri stics and which are iden- 
fified by different shadings. In a region D indicated by 
horizontal shading, the signal of a mobile station is re- 
ceived at each of the base stations BS, and BS, at a 
sufficient level. In the regions B indicated by vertical 
shadmg, on the other hand, the signal of a mobile station 

HZTT at 630,1 of the base stations at a mini ™™ 

level In the regions C indicated by slant-left shading, the 
signal of a mobile station is received at one of the base 
sta ions at a sufficient level and at the other of the base 

20 a , minimUm ,6Vel Fina,| K in tne re 9i°ns A in- 

20 dicated by slant-right shading, the signal of a mobile sta- 
fion is received at base station BS, at a minimum level 
but is not received at base station BS 2 at either a suffi- 
cient or minimum level. In these A regions, unlike the oth- 
er .dentrfied regions B-D, the signal from a mobile station 
can be received at a minimum level by only one of the 
base stations. 

Referring to the lower-most boundary of the regions 
as " ' mobl,e stati on passes over the boundary from 
30 h? 10 " ,n !°/ e 9 ion A - 11 lea ves a region in which it may 
30 be received by base station BS 2 at a minimum level and 
enters a region in which it may be received only by base 
station BS, at a minimum level. In region A, however the 
mobile station has not yet reached the curve I defining 

3s th! SET* °^ ce " 1 ,or handoff purpose * in terms * 

uS. , S Cr,te K r,0n Theref ° re ' " a ? ath loss c rit°ri°n 
is used exclus.vely, the mobile station will have passed 

beyond the coverage of base station BS 2 but will not 

thT.l 0 " ,0 baSe S,ation BS i w «h the result 

that the mobile station's call connection is dropped 

Such a result may be avoided in such situations by 
se ec .very us.ng a signal strength criterion in place of the 
path loss criterion. In particular, the boundary between 
cells 1 and 2 may be defined as follows. In the horizon- 
45 2T shaded / e 9 ion D ' ei ther base station may handle a 
call connection with acceptable results. Because there 
are advantages in using a path loss criterion for deciding 
handoff where possible, the cell boundary is defined as 
he path loss curve I up until its intersection with a curve 
II. forming a portion of the circle VI indicative of a suffi- 
cient Sl gnal level at base station BS 2 . From that point 
the cell boundary is defined by the curve II until its inter- 
sects with the circle IV indicative of a sufficient level at 

basestat l onBS,.lntheve rt icallyshadedregionsB,calls 
are signal-strength limited. The cell boundary is there- 
fore defmed as an equal-signal-strength curve III across 
the region. The resulting boundary, defined by the com- 
bmation of curves I, II and III, divides the two cells in their 
area of overlapping coverage. 
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Fig 2 illustrates a mobile station in a cellular mobile 
radio system such as base stations BS, and BS 2 in F.g^ 
1 This particular example pertains to a mob.le stat.on 
that can be used in a digital communications system i e.. 
one in which digitized voice information is transmitted be- 
tween base and mobile stations. Furthermore, the oper- 
ation of the system is explained in the context of full-rate 
transmissions in a time division multiple access (TDMA) 
system, in which each packet of digital information is in- 
terleaved over two spaced time slots in a frame of data. 
It will be readily appreciated, however, that the mvent.cn 
is equally applicable to other types of cellular rad.o sys- 
tems such as those in which information is transmrtted 
in an analog format, transmitted digitally at a haif rate, or 
transmitted in other access modes such as frequency di- 
vision multiple access (FDMA) or code division multiple 

access (CDMA). . „ . 

In the mobile station depicted in Fig. 2, a speech 
coder 101 converts the analog signal generated by a mi- 
crophone into a binary data stream. The data str earn is 
then divided into data packets, according to the TDMA 
principle. A fast associated control channel (FACCH) 
generator 102 generates control and supervision signal- 
ing messages that are transmitted from the mob.le sta- 
tion to the land-based system. The FACCH message re- 
places a user frame (speech/data) whenever it .s to be 
transmitted. A slow associated control channel (SACCH) 
qenerator 103 provides signalling messages that are 
Transmitted over a continuous channel for the exchange 
of information between the base station and the mob.le 
station and vice-versa. A fixed number of Ms. e g. 
twelve, is allocated to the SACCH for each t.me slot of a 
message train. Channel coders 104 are respectively 
connected to the speech coder 101, FACCH generator 
102 and SACCH generator 1 03 for manipulating the in- 
coming data in order to carry out error detection and cor- 
rection. The techniques used by the channel coders 1 04 
are preferably convolutional encoding, which protects 
important data bits in the speech code, and cyclic redun- 
dancy check (CRC). wherein the perceptually significant 
bits in the speech coder frame, e.g. twelve bits, are used 
for computing a seven-bit check. 

Atwo-burst interleaver 1 06 is connected to the chan- 
nel coders 104 associated with the speech coder 101 
and the FACCH generator 102, respectively. The inter- 
leaver 106 is controlled by a microprocessor controller 
1 30 so that, at appropriate times, user information over 
a particular speech channel is replaced with system su- 
pervision messages over the FACCH. Data to be trans- 
mitted by the mobile station is interleaved over two dis- 
tinct time slots, A packet of 260 data bits, which consti- 
tute one transmitting word, is divided into two equal parts 
and is interleaved over two different time slots. The ef- 
fects of FtAYLEIGH fading are reduced in this manner 
The output of the two-burst interleaver 106 is provided 
to the input of a modulo-two adder 1 07 so that the trans- 
mitted data is ciphered bit-by-bit by logical modu- 
lo-two-addition of a pseudo-random bit stream. 



The output of the channel coder 104 associated with 
the SACCH generator 103 is connected to a 22-burst in- 
terleaver 108. The 22-burst interleaver 108 interleaves 
data transmitted overthe SACCH over 22 time slots each 
consisting of 1 2 bits of information. 

The mobile station further includes a Sync 
Word/DVCC generator 1 09 for providing the appropriate 
synchronization word (Sync Word) and DVCC (digital 
verification color code) to be associated with a particular 
connection. The Sync Word is a 28 bit word usedfort.me 
slot synchronization and identification. The DVCC is an 
8-bit code which is sent by the base station to the mobile 
station and vice-versa; for assuring that the proper chan- 
nels being decoded. 

r-'^Abu'rst generator 1 10 generates message bursts for 
: transmission by the mobile station. The burst generator 
110isconnectedtotheoutputsofmemodulo-two-adder 

1 07 the 22-burst interleaver 1 08, the Sync Word/DVCC V 
generator 109. an equalizer 114. and a control message 
generator 132. to integrate the various pieces of infor- 
mation from these respective units into a single message 
burst For example, according to the published U.S. 
standard EIA/TIA IS-54, a message burst comprises 
data (260 bits), SACCH (12 bits), Sync Word (28 brts) 
coded DVCC (1 2 bits), and 12 delimiter bits, combined 
for a total of 324 bits. Under the control oi the microproc- 
essor 130, two different types of message bursts are 
generated by the burst generator 110: control channel 
message bursts from the control channel message gen- 
erator 1 32 and voiceAraff ic message bursts. The control 
channel message uses a TDMA time slot reserved to a 
control channel, where it replaces the SACCH as well as 
the speech data normally generated in a voiceAraffic - 

burst. .,.««. 

The transmission of a burst, which is equivalent to 
one time slot, is synchronized with the transmission of 
other time slots, which together make up a frame of in- 
formation. For example, under the U.S. standard, a 
frame comprises three full-rate time slots. The transmis- 
sion of each burst is adjusted according to timing control 
provided by the equalizer 114. Due to time dispersion, 
an adaptive equalization method is provided in order to 
improve signal quality. For further information regarding 
adaptive equalization techniques,, reference is made to 
U S. Patent Application Serial No. 315,561, filed Febru- 
ary 27 1 989, and assigned to the same assignee: Briefly, 
the base station functions as the master and the mobile 
station is the slave with respect to frame timing. The 
equalizer 114 detects the timing of an incoming bit 
stream from the base station and synchronizes the burst 
generator 110. The equalizer 114 is also operable for 
checking the Sync Word and DVCC for identification pur- 
poses. 

The burst generator 1 10 is coupled to a frame coun- 
ter 111 and the equalizer 114. The frame counter 111 up- 
dates a ciphering code utilized by the mobile station for 
each transmitted frame, e.g. once every 20 ms. A cipher- 
ing unit 11 2 is provided for generating the ciphering code 
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2SS by f ,he ^° bi,e Station - A P se "do random algo- 

! ra ^ U,i,i2ed Th ° Cipherin 9 un « 1 12 is con- 
ned by a key 113 which is unique for each subscriber 

SesTh^rH ' 112consistso ^sequencerwhich upi 
aates the ciphenng code. 

The burst produced by the burst generator 1 10 is 

Sooeir f RF modub,or 122 - The *'«»£2£ 

«2r ? L b ' 8 for modulatin 9 a carrier frequency ac- 
S'" 9 ^ ! n/4 " DQPSK ™thod («/4 shifted, DifferS- 
t.a ly encoded Quadrature Phase Shift Keying TheTe 

teC I n 5 Ue imP,i6S th3t thS W-ni-Snh cSeren 
^ encoded. ,.e., 2-bit symbols are transmitted as four 
possible changes in phase: ± */ 4 and ± 3*/ 4 . The trans- 
mitter earner frequency supplied to the RF modulator 

If t r f 0 "" 1 ** 8 wrth ,he elected transmitting chan- 
tenn? r the modu,atedcarri ^'« transmitted by an a^- 
tenna the earner ,s amplified by a power ampler 123 

leve of the amplifier is selected on command by a mi- 
croprocessor controller 130. 

A receiver carrier frequency signal is generated in 
accordance wrth the selected receiving channel by a re" 
ceiv.ng frequency synthesizer 125. Incoming radio fre- 
quency signals are received by a receiver 1 26 The sia- 

sennnT ' m6ter 129 - Si9nal sUen ^ v a'ues are 
ufator 1^ IT?' 006880 ' COntr ° ,,er 130 RFdemod- 
s EE ' ^' Ch rece,vesthe reiver carrier frequency 

reCeiVi " 9 ,reqUency s V^esizer 1 25 and 
the radio frequency signal from the receiver 1 26 demod 

an mtermediate frequency. The intermediate frequencv 
signal ,s then demodulated by an IF demodulator T 28 

STnfo7m^n. the0ri9 ^ 

The restored digital information provided by the IF 

bol detector 115 converts the received two-bit symbol 
torn** of th e digital data from the equalizer 114 to a st 

dlc'ef ,h ? e , am SVmb01 de,eCtor 1 1 5 ^rn pro- 
- ducesthreedist.net output signals. Control channel mes- 
sages are sent to a control message detector 1 33 which 
supplies detected control channel information to thTmt 
coprocessor controller 130. A modulo-two adder 107 
and a two-burst deinterleaver 116 reconstruct the 
speech data/FACCH data by assembling and rearranq 
-ng information from two time slots of the received data 
The symbol detector 115 supplies SACCH data to a 
22-burst deinterleaver 117. The 22-burs, deinterleaver 
117 reassembles and rearranges the SACCH data 
spread over 22 consecutive frames 

The two-burst deinterleaver 116 provides the 
speech data/FACCH data to two channel decoders 1 18 
The convolution^ encoded data is decoded using the 
reverse of the above-described coding principle The re 
ceived cyclic redundancy cheek (CRC) bits are cheeked 
to determine ,f any error has occurred. The FACCH chan- 
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th» * ! r ' urtnBrm ° re de «ects the distinction between 

re!, P ,h K hannel andany FAC?CH ^'mation. andd" 
reels the channel decoders 118 accordingly. A speech 

s tUT 119 processes the received speech da STrom 
ttie channel decoder 1 18 in accordance with a soeech 
djodera.gorithm (e.g. VSELP), and generateV^Te 

haled Z Tr»' 9nal ^ ^ ^ «■ fi ^V en- 
hanced by a filtering technique. Messages on the-fast 

vid^ 6 ° UtPUt * ,he 22 - bUrSt dei "terleaver 117 is pro- 
tector ^P?^ Channe ' deCOder ,ia A SACCH de- 
tector 121 detects messages on the slow associated 

IZT*™' and trans,ers *- W-mJ^SSS 

eroprocessor controller 130. 

bii« Oil micr °P rocessor controller 130 controls the mo- 
a!d T? T* ^ thS baSS Sta,i0n communication 

iS) are m ai ? a S ? micro P'°cessor controller 
i JO are made in accordance with received messaoes 
and measurements mat are made. The keyboSo aS 
display ; unrt 1 31 enable information to be exchange 
tween the user and the base station 

25 , ha , F ' 9 ' k il,Ustrates an embodiment of a base station 
*at can be utilized in a cellular telephone system ^ 
operates ,n accordance with the present invention The 
w^lhl k": 00 ^ 0 ^ 68 nUmerous component parts 
*o ttn toc^ 

r F ia 2 T P f S ° f m0bMeS Station Crated 
den nbed in con i un ction therewith. Such 

dentieal component parts are designated in Fig 3 wrth 

SSZIJr - n r ra,s uti,ized hereinabo - 

35 T T me m ° blle station ' out are differentiated 
" therefrom by means of a prime (•) designation 

m J here are ' however, some distinctions between the 
mob e and base stations. For instance, the base statbn 
has two receding antennas. Associated with each of 
these receding antennas are a receiver 1 26' and RF ri° 

TT r K 127 ' and an ,F da ^atoM28^ Funhe" 
more, the base station does not include a user keioard 
and a .display unrt 131 as uti.ized in the mobile sSon 

bSen indiC3,ed in the btock dia 9ram 

« betnahanZT" 03 "^^^^ 

oeing handled by a group of blocks -1 2 3" 

The slot format for TDMA communications between 

the base stat,on of Fig. 2 and the mobile station o7 F fg 

3 may be as illustrated in Figs. 4a and 4b. Fig 4a ,ius 

- SZn T f °T ,r ° m ,he m ° bi,e Statio " ^ 'hi ase 
S Whe ; eas F, 9 4b illustrates the slot format from 
the base station to the mobile station. Proceeding withT 

anTe^^^^ 

SP6Cified informa tion. the field G rep 
resents a guard time used to separate the present trans- 

.hl S field ,r ° m Pr6ViOUS ,ransmiss ^ ours, id 
mTI ' w Pre f 6ntS 3 ramP time neCessar V to f ufty ac- ■ 
tivate the radio transmitter. A short data field then pre- 
cedes a synchronization field, followed again by a longer 
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data field. The field SACCH is used to realize a slow as- 
sociated control channel for transmission of control and 
supervision messages between the mbb.le station and 
the base station. The field DVCC is used to transmit a 
digital verification color code used to distinguishdrfferen 
channels in the mobile radiotelephone system. The final 
field is again a data field. Except for the guard and ramp 
fields the base station to mobile station slot format con- 
tains substantially the same fields but arranged some- 
what differently, . 

In a preferred embodiment of the present invention, 
a locating function of Fig. 5, to be presently described, 
whereby a mobile station is located relative to cell bound- 
aries, is performed in the mobile services center under 
the control of the central processor. The base stations 
merely try to effectuate the decision of the mobile serv- 
ices center with regard to handoff. Such a division of la- 
bor is not, however, necessary to the practice of the 
present invention. 

Also according to a preferred embodiment of the 
present invention, measurements of signal strength, 
from which path loss may be calculated, are made pri- 
marily by the mobile station and relayed to the base sta- 
tion on the slow associated control channel SACCH. The 
mobile station is instructed by the base station on the 
SACCH concerning which channels to measure. Such 
an arrangement is known as mobile-assisted handoff 
(MAHO) and again is not essential to the practice of the 
present invention. Signal strength monitoring can in- 
stead be performed by neighboring base stations as is 
widely practiced in present-day mobile radiotelephone 

SySt Referring now to Fig. 5, in particular to Fig. 5a, the 
locating function of the mobile services center is as- 
sumed to be initially idle <S1 ) prior to the establishment 
of a particular call connection to be supervised. At the 
establishment of a call connection, supervision is begun 
(S3) and the first in an ongoing series of measurement 
evaluation times is awaited (S5). At the establishment of 
the connection, the base station will have sent to the mo- 
bile station a set of channels corresponding to the control 
channels of neighboring base stations for the mobile sta- 
tion to perform monitoring of those channels according 
to MAHO Evaluation by the base station of measure- 
ment results received from the mobile station on the 
SACCH is performed at intervals determined according 
to Fig 5b Essentially, evaluation is curried out every 
-SACCH multiframV. i.e., after the receipt of every n-th 
SACCH field In one embodiment, for example, evalua- 
tion is carried out after every 22nd SACCH field has been 
received. An initial time limit T_INIT_EVAL is estab- 
lished, however, before the elapse of which no evalua- 
tion will be performed and no handoff permitted. At the 
appropriate evaluation time, signal strength measure- 
ments received from the mobile station are evaluated in 
the processor of the base station. 

More particularly, in step (S9), a weighted average 
is calculated of down-link (from base station to mobile 



station) signal strength measurements for the current 
base station and neighboring base stations and is sent 
to the mobile services center. The resulting values rep- 
resent the closest estimate of actual signal strength. If 
s for some reason the values cannot be provided as 
scheduled (S11), the locating routine returns and warts 
for the next appropriate evaluation time. 

Assuming that signal strength values are available, 
a cell candidate list is then prepared (S1 3) wherein the 
io monitored cells are qualified and ranked according to 
path loss and signal strength. The preparation of the cell 
candidate list and the form of the resulting list will be de- 
scribed in greater detail in relation to Figs. 6 and 7. 
After the cell candidate list has been prepared, a 
is check is made to assure that, if a handoff has been pre- 
viously attempted but unsuccessfully, a specified mini- 
mum amount of time T_ALLOC_REP since the previous 
allocation failure of a channel in the handoff candidate 
cell has elapsed (SI 5). Insisting upon a waiting time until 
20 the next allocation attempt increases the likelihood of 
that allocation attempt being successful. If the required 
minimum amount of time has not expired, the locating 
routine returns to wait for the next appropriate evaluation 

25 time Assuming that the time limitation is satisfied, the lo- 
cating routine then checks to see if there is a better cell 
in terms of lower path loss or greater signal strength than 
the present cell (S17). In other words, the routine checks 
to see if the present cell is highest ranked among the 
30 measured calls or if one or more cells are ranked above 
it II the present cell remains the best cell, the locating 
routine returns to wait for the next appropriate evaluation 

time |< the present cell is not the best cell, the mobile serv- 
35 ices center then tries to allocate a channel in each of the 

better cells in turn in order of their ranking until either the 
allocation is successful or the present cell is the 
next-best cell according to. its ranking (SI 9). If a channe 
cannot be allocated, an allocation failure time is set (S23) 
40 to ensure that the minimum specif ied amount of time will 
elapse before the next allocation attempt. 

If achannel is successfully allocated, a handover to 
the corresponding cell is then attempted (S 25). The 
present base station waits to learn the results of the 
45 handover attempt, and if the handover was successful 
(S29) relinquishes communications with the mobile sta- 
tion in favor of its successorbase station. If the handover 
was unsuccessful (S31), the base station resumes com- 
munication with the mobile station over the same chan- 
so nel as was used previously. The locating routine then re- 
turns to wait for the next appropriate evaluation time. 

Using the values obtained from the evaluation of 
measurements in Fig. 5a, the cell candidate list is pre- 
pared in step (S1 3) in a manner to be presently described 
55 in relation to Fig. 6. For the present cell and each of its 
neighboring cells, steps S41-S51 are performed after 
which the cells are ranked and the complete cell list cre- 
ated in steps S53-S57. For each cell, path loss is calcu- 
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I,^h (S ! 1) USi " 9 thS Sl ' 9na ' Stfen 9 m va,ue f °r «hat cell 
and the known transmission power of the cell. Path loss 

strength in the down-link direction, and P TO B<s JL 
sents power transmitted by the cell, or base staL 
Theraafter, the received signal strength of the cell in both 
the up and down link directions is estimated (S43) Nor 

Si, 3 Si9 " a ' St : en9th Va ' Ue in »» down - ,in k direction 
w^ be available from measurements performed by the 
mobile station. It may be necessary, however, to eZ 
mate, or interpolate, a present signal strength value from 
esS m rH S K 0ne , UP ' ,ink Si9na ' 

it mu^i^h 10 2. Ua,ify t0 PartiC,pate in ce » ra "king. 

™ * 1° CUrrent Ce " assoc 'ated with the mo- 
and 22 « h6 Ce "' S Si9na ' in botn the up 

thresh reCt '° nS mUSt be the mi "'mum 

threshold represented by the outer circles IV and VI in 

2L hf \ dBte T ned ln S,6P S45 - ,f botn ,inks are addi- 
S a wf°* SUffiCient thresho,d il,ustra ted in Fig 1 
(847) then the cell is added to a path loss list (refened 

SSTS? ^ L ,iS,) a, ° ng Wi,h fts pa,h lo * s va '"° 
(S49). Otherw IS e, the cel. is added to a signal strength 

hst (hereinafter referred to as the SS list) along with the 
difference rn s,gnal strength between the cells weakest 
link and the sufficient level (S5 1 ). weaKest 
After these steps have been performed for the 

ZZT" ^ a " n6i9hb0r Cel ' S " ,he L * ^en or 
wl fhl , °r u 9 ° fder aCC ° rdin9 to ? ath loss . the cell 
Ten Z ^ , Path ' OSS aPP6aring 31 ,he head °< « 
to ,S °: dered in descend Ni order accorf- 

P,o ?o r6 !, l !? in9 nandover candidate list is illustrated in 
F.g^ 7. Candidates that have signal strength both up-link 
and down-link above their respective sufficient levete are 
ordered according to increasing path loss. Candidates 
ha have a signal strength up-link or down-link below 
their. respective sufficient levels but a signal strength on 
both links above their respective minimum levels are or- 
on F ,h d ; aC T ing . t0 decreasin 9 reived signal strengths 

o down-lmk that ,s below their respective minLm lev- 
els are not considered as handover candidates 

For Simplicity, the foregoing description has omitted 

tiSEFl 01 hysteresis - Hys,eresis re,ers ,o sma » a ^- 

adjustment to path loss or signal strength values 
made when a mobile station first crosses a cell boundary 
and wh,ch remains in force when the mobile station re- 
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£ZT. .h k U,ldary ° PPOSit9 direcli °" so 

tons I as the mob.le station remains in a narrow geograph- 
ical band surrounding the cell boundary. This adjustment 
avoids oscillating handoffs when a mooile station moles 

to those skilled in the art. 

Additional refinements may be added to the basic 
kxatong routine described above. For example, alarm 

rthtt e r 9 , ,K ranSmiSSi0n qUa,ity ,ima ali 9nment 
(the latter in the case of TDMA systems). When the call 

or vT S station becomes unacceptably deteriorated 
ste^ bi 8 om S,anCe °' the m ° bite ste "' on <™ the base 
fr?mT Q ^ - I 8 S ° 9reat as t0 prevent « s transmission 

Ce.lfT, 9anera,ed t0 initia,e handof f Procedures 
STnl f m ' gbt n0t ° therWise be ~nsideL handoff 
candidates ,n the absence of an alarm may be consid 
» ered candidates in the case of urgent necessity 

Penalties may also be associated with cells for ex- 

Z in* han h dOVef ' ai,Ure ' 9radua ^ -moved OVer 
time in the absence of any further failure 

* art thaUh^ n aPP T ia,ed * *° 8e ° f ski " in *e 

•Me forTT ' nVen,i0n ^ be embodied in "her 
are ther JZ, h Pr !f ent,y diSC '° sed e rnbodiments 
are therefore considered in all respects to be illustrative 
and not restrictive. The scope of the invention is indtat 
so ! dby * eappendedc,aim sratherthantheforegoin 9 ?e- 

EST and a ! changes which come w «h in 

rs:r a,en,sihere ^ 

5 ^ Claims 



1. A method of call handoff in a cellular mobile radio- 
telephone system having a plurality of cells each 
providing radio coverage by a base station and hav^ 
«9 a plurality of mobile stations each associated 
with one of said cells, 
characterized in the steps of: 



40 



45 



SO 



SS 



when a cell (B) is found that meets a specified 
standard according to a radio signal strength cri- 
terion (881=882), selecting a cell according to 
a radio signal path-loss criterion (PL1=PL2) 
when no cell is found that meets said specified 
standard, selecting a cell (A) according to said 
radio signal strength criterion; and 
attempting handoff to said selected cell. 

Method according to claim 1 
characterized in that said specified standard 
requires that a radio link from a candidate cell ,o a 
mobile elation with respect to which handoff is being 

from ,h ' ^ radi ° 10 the ° Pposi,e Action 
from the mobile station to said candidate cell both 
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have signal strength .margin of a predetermined 
amount. 

A method of call handoff in a cellular mobile radio- 
telephone system, including ranking (S55) cells 
according to a radio signal strength criterion, 
characterized in the steps of: 

when one or more cells meet a specified stand- 
ard according to said radio signal strength cri- 
terion, ranking (S53) said one or more cells 
according to a radio signal path-loss criterion, 
ranking (S57) said one or more cells ahead of 
cells that did not meet said specified standards; ^ 

and ; . . „ 

attempting handoff of said call connection to a 
highest-ranked cell when a cell handling said 
call connection is not highest ranked. 

4 A method of locating a mobile station in a cellular » 
' mobile radio system including said mobile station 
and number of base stations each serving a specific 
service area, said base stations including a commu- 
nicating base station (BS1) communicating call 
information with said mobile station and serving one 
area and a neighboring base station (BS2) serving 
another area, wherein said one area and a neigh- 
boring area have a common area in which commu- 
nications both between the communicating base 
station and the mobile station and between the 
neighboring base station and the mobile station 
have sufficient signal level, 
characterized in 



5. 



a) using afirst criterion when said mobile station 3* 
is within said common area, said first criterion 
involving determining (S13) the radio path loss 
(PL1 ) of radio signals between the communicat- 
ing base station (BS1 ) and the mobile station, ^ 

bTusing a second criterion when said mobile 
station is outside said common area, said sec- 
ond criterion involving determining (S9) the 
strength (SS1 ) of the signals between the com- 
municating base station (BS1 ) and the mobile 
station. 

A method of locating a mobile station in a cellular 
mobile radio system including said mobile station 
and number of base stations each serving a specific 
sen/ice area, said base stations including a commu- 
nicating base station (BS1) communicating call 
information with said mobile station and serving one 
area and a neighboring base station (BS2) serving 
another area, , said communicating base station 
(BSD serving said one area with a lower radio signal 
power (PWRKPWR2) than said neighboring base 
station (BS2) serves said another area with said one 



area and said another area having a common area 
in which communications both between the commu- 
nicating base station and the mobile station and 
between the neighboring base station and the 
mobile station have sufficient signal level, 
characterized in the steps of: 

a) using a first criterion when said mobile station 
is within said common area, said first critenon 
involving determining (S13) the radio path loss 
(PL1 ) of radio signals between the communicat- 
ing base station (BS1) and the mobile station, 
and 

b) using a second criterion when said mobile 
station is outside said common area, said sec- 
ond criterion involving determining (S9) the 
strength (SS1) of the signals between the com- 
municating base station (BS1) and the mobile 
station. 



Patentanspruche 

1 Verfahren des Gesprachsumlegens in einem zellu- 
laren Mobilfunktelefonsystem mil einer Vielzahl von 
Zellen wobei jede einen Funksendebereich durch 
eine Basisstation schafft, und mit einer Vielzahl von . 
Mobilstationen. wobei jede einer der Zellen zuge- 
ordnet ist, 

gekennzelchnet durch 
die Schritte: 

wenn eine Zelle (B) gefunden wird, welche 
einen spezifizierten Standard gemaB eines 
Funksignalpegelkriteriums (SS1 =SS2)erf ultt. 
Auswahlen einer Zelle gemaB eines Funksi- 
gnal-Streckendampfungskriteriums (PL^PLa); 
wenn keine Zelle gefunden wird, welche dem 
spezifizierten Standard entspricht, Auswahlen 
einer Zelle (A) gemaB des Funksignalpegelkri- 
teriums; und 

Versuchen des Umlegens auf die ausgewahlte 
Zelle. 



2. Verfahren nach Anspruch 1 , 
dadurch gekennzelchnet, daG 
der spezifizierte Standard es erfordert, dafl eine 
Funkverbihdungyon einer Kandidatenzelle zu einer 
Mobilstation bezOglich welcher das Umlegen ent- 
schieden wird, und eine Funkverbindung in der ent- 
gegengesetzten Richtung von der Mobilstation zu 
der Kandidatenzelle beide eine Signalpegelspanne 
einer vorbestimmten Starke haben. 

3 Verfahren zum Gesprachsumlegen in einem zellu- 
laren Mobilfunktelefonsystem, einschlie&lich der 
Bewertung (S55) von Zellen gemaB einem Funksn 
gnalpegelkriterium , 
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gekennzeichnet durch 
die Schritte: 
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wenn sine oder mehrere Zellen einen spezifi- 
aeiten Standard gemaO des Funksignalpegel- 
k ntenumserfQllen. Ordnender einen oder meh- 
rerer Zellen gemaB eines Funksignal-Strecken- 
dampfungskrrteriums, wobei die eine odermeh- 
rere Zellen vor Zellen eingeordnet werden. wel- 
che n.cht d.e spezifizierte Norm erfulrt haben; 

Versuchen eines Umlegens der Gesprachsver- 
bindung auf die am hasten eingeordnete 
Zelle wenn e.ne Zelle, welche die Gesprachs- 
verb.ndung bearbeitet, nicht die am hochsten 
eingeordnete ist. nocnsten 

4. V^ahrenzurOrtsbestimmungeinerMobilstationin 
Mobilfu "^em einschSch 
der Mob.lstat.on und einer Anzahl von Basisstatio- 
nen, wovon jede einen bestimmten Dienstbereich 
bed,en, R Wobei die Basisstationen eine kommunS 
rende Bas.sstat.on (BS,) einschlieSen, welche 
GesprachsWormation mi, der Mobilstat^n ts 
tauscht und e,n Gebiet bedient, und eine benach- 
barte Bas.sstat.on (BS 2 ). welches ein anderes 

tel ?L B £T n{ - W ° rin eh Gebiet ^ ™ nbar! 
tes Geb.et e .n gemeinsames Gebiet haben, in wel- 
chem Verb.ndungen sowohl zwischen der kommu- 
n.z.erenden Basisstation und der MobilstX und 
zwschen der benachbarten Basisstation Z Tr 
Mob.lstat.onen einen ausreichenden Signage. 

dadurch gekennzeichnet, daS 

a) ein erstes Kriterium benutzt wird, wenn die 

Berit . innerha ' b d6s Semeinsamen 
Bere.ches ,st, wobei das erste Kriterium die 
Bes t , m (S13) der Funkstrecke u 

Si h F " nks,9nale 2wisc hen der kommuni- 

tlon h 2 B , as,ss,ation ( Bs i) ""d der Mobilsta- 
tion bemhaltet, und 

b) ein zweites Kriterium verwendet wird wenn 

Bereth? ta, i 0n T^* *" ^ein^men 
Bere.ches .st, wobei das zweite Kriterium die 

Best.mmung des Pegels (SS1 ) der Signale zwi- 
ST„ L ko ^ munizie ^nden Basisstation 
' i' und der Mobilstation beinhaltet. 

ellTTf, T ° rtSbestimmun 9 einer Mobilstation in 
Z l^jr n Mobi,funk ^tem einschlieulich 
der Mob.lstat.on und e.ner Anzahl von Basisstatio- 
nen wovon jede einen bestimmten Dienstberefch 

rent' * Ba *"' tato "-" eine.kommunizie 
rende B as.sstation (BS,) enthalten, welche 
Gesp racnsinformatjon austauscht £ 

Uon und e.nen Bereich bedient, und eine bena*- 
barte Bas.sstation (BS 2 ), welche einen anderen 
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Sfon^ T WObeidiekOTmu n^^rendeBasis- 

rln Pn ? 1> u n S,nen Bereich mft ein *' niedrige- 
ren Funks.gnalleistung (PWRi< PW R2) bedient Z 

1* ^station (BS 2 ) den anderen 

andem R T 1 ' WOb81 der eine Berei <* ""d der 
andere Bere.ch einen gemeinsamen Bereich haben 

kom^ m Verbindu "9 e " ^chen sowoh. de 

gekennzeichnet durch 
die Schritte: 

lb«X ndeneineSerS,WKriteriUTO ' we nndie 

BlreShir, ,nn t rt,a,b d6S ^nsamen 
Bere.ches ,s t wobei das erste Kriterium die 
Bes, mmung (S13) der Funkstreckendampfung 
zLrlnn F D Unks ' 9na,e der kommuni 

h k Bas,sstation (BSi) und der Mobilsta- 
tion beinhaltet, und 

3»M^ nden 6ineS 2Wei,en Kriteriums, wenn 

Beretn? T T^* ** 9°™"**™" 
Benches ,st, wobei das zweite Kriterium die 

Best,mmung (S9) des Pegels (SS1) der Signale 

z^schen der kommunizierenden Basissta^on 

(BS,) und der Mobilstation beinhaltet. 



30 Revendlcatlons 



rad.o^ h d ' appe ' dans un sy**™ de 

de?^ P m ° bile Ce " U,aire avan < un e nsemb.e 
de cellules procurant chacune une couverture rad o 

st a a r tion:i a h r ^ baS6 ' St ^ Un ens -^e 
caracterise par les etapes suivantes : 
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55 



lorsqu on rouve une cellule (B) qui satisfait une 

s Z?h PeC i' ee d ' 8pr6s Un cri,ere de n^eau de 
s.gna. de radio (SS1 , SS2), on se.ectionne une 
cellule confomiement a un critere d'attenuatton 
de propagation de signal de radio (PL1 = PL2V 
lorsqu-onnetrouvepa S dece.lu.equisat7sfasse 

iianlM^ n ^ rm6men, au cri,ere de "iveau de 
signal de radio; et 

entente un transfert vers la cellule selection- 

Procede selon la revendication 1 

caracterise en ce que la norme specifies exiae 

qu'une ..aison de radiocommunicatioJ d'un cSule 

dec s IO n de transfert est en cours, et une liaison de 
ad ^communication dans la direction oppose? de 
la s.at,on mobile vers la cel.ule Candida. e a^ nt .ou 
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tes deux une marge de niveau de signal d'une valeur 
predeterminee. 

Un precede de transf ert d'appel dans un systeme de 
radiotelephone mobile cellulaire, comprenant le 
classement (S55) de cellules conformement & un - 
critere de niveau de signal de radio, 
caracterise par les etapes suivantes : 

lorsqu'une ou plusieurs cellules satisfont une io 
norme specified conformement au critere de 
niveau de signal de radio, on classe (S53) la ou 
les cellules conformement & un critere tfattd- 
nuation de propagation de signal de radio, en 
classant (S57) la ou les cellules devant des cel- 
lules qui n'ont pas satisfait les normes speci- 
fies; et . 
on tente un transf ert de la connexion dappel 
vers une cellule classee au rang le plus eleve, 
lorsqu'une cellule qui traite la connexion d'appel 
n'est pas classee au rang le plus <§leve. 

4 Un proedde de localisation d'une station mobile 
dans un systeme de radiocommunication mobile 
cellulaire comprenant cette station mobile et un cer- 
tain nombre de stations de base desservant cha- 
cune une zone de service specifique, ces stations 
de base comprenant une station de base en com- 
munication (BS1) qui echange de Information 
d'appel avec la station mobile et qui dessert une 
zone, et une station de base voisine (BS2) qui des- 
sert une autre zone, dans lequel la zone mentionnee 
en premier et une zone voisine ont une zone com- 
mune dans laquelle des communications a la fois 
entre la station de base en communication et la sta- 
tion mobile, et entre la station de base voisine et la 
station mobile ont un niveau de signal suffisant, 
caracterise en ce que 

a) on utilise un premier critere lorsque la station 
mobile est a I'interieur de la zone commune, ce 
premier critere faisant intervenir la determina- 
tion (S1 3) de rattenuation de propagation radio 
(PL1) de signaux de radio entre la station de 
base en communication (BS1) et la station 
mobile, et 

b) on utilise un second critere lorsque la station 
mobile est a I'exterieur de la zone commune, ce 
second critere faisant intervenir la determina- 
tion (S9) du niveau (SS1) des signaux entre la 
station de base en communication (BS1) et la 
station mobile. 

5 Un procede de localisation d'une station mobile 
dans un systeme de radiocommunication mobile 
cellulaire comprenant cette station mobile et un cer- 
tain nombre de stations de base desservant cha- 
cune une zone de service specifique, ces stations 
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de base comprenant une station de base en com- 
munication (BS1) qui echange de I'information 
d'appel avec la station mobile et qui dessert une pre- 
miere zone, et une station de base voisine (BS2) 
desservant une autre zone, la station de base en 
communication (BS1) desservant la premiere zone 
avec une puissance de signal de radio interteure 
(PWR1 < PWR2) h celle avec laquelle la station de 
base voisine (BS2) dessert la seconde zone, la pre- 
miere zone et la seconde zone ayant une zone com- 
mune dans laquelle des communications & la fois 
entre la station de base en communication et la sta- 
tion mobile, et entre la station de base voisine et la 
station mobile, ont un niveau de signal suffisant, 
caracterise par les etapes suivantes : 

a) on utilise un premier critere lorsque la station 
mobile est k I'interieur de la zone commune, ce 
premier critere faisant intervenir la determina- 
tion (S13) de rattenuation de propagation radio 
(PL1) de signaux de radio entre la station de 
base en communication (BS1) et la station 
mobile, et 

b) on utilise un second critere lorsque la station 
mobile est & I'exterieur de la zone commune, ce 
second critere faisant intervenir la determina- 
tion (S9) du niveau (SS1) des signaux entre la 
station de base en communication (BS1) et la 
station mobile. 
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